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Valve nozzles 





(57) The invention relates to a valve nozzle used for 
a moulding machine of synthetic resin and is character- 
ized in that a gate opening and closing mechanism con- 
sisting of a spool (20) having a head portion at which a 
circular cross-sectioned part (21) and a notched part 
(24) are formed, a shaft (22) portion and an arrow feath- 
er shaped projection (23), and a coil spring (30) which 
presses the abovementioned spool in the direction op- 
posite to the gate (11), is disposed in the interior space 
of a nozzle head (10) attached to the tip end of a nozzle 
holder via a screw mechanism. When resin pressure is 
less than a certain fixed level, the spool (20) is pressed 
by the coil spring (30) in the direction opposite to the 
gate and the entire periphery of the circular cross-sec- 
tioned portion (21) of the head portion of the spool is 



brought into contact with the interior wall of the gate (11 ) 
of the nozzle head to cause the resin flow path to be 
closed. When the resin pressure becomes higher than 
a certain fixed level, the head portion (21 ) of the above- 
mentioned spool overcomes a pressing force of the coil 
spring (30) and is caused to protrude outward of the gate 
of the nozzle head, whereby a resin flow path is formed 
between the notched part (24) of the head portion of the 
spool and the interior wall of the gate and the resin flow 
path is caused to open. With such construction, resin 
flow in the vicinity of the gate can be remarkably im- 
proved, and in particular it is possible to obtain moulding 
components which are rarely cracked in comparison 
with moulded components in which a conventional type 
nozzle is used. 
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The present invention relates to a valve nozzle e a 
or a molding machine for synthetic resin, and in partic- 
ular relates to a valve nozzle and a shutoff nozzle used 
tor hot liner molding. 

f ™ an6Se laid -°P en P a,e "« Publication No. 163542 
of 1982 discloses a valve nozzle which is to open and 
close a flow path by causing the tip end of a shutoff pin 
to be brought into contact with the gate at the tip end 
part of the nozzle head, wherein the shutoff pin is 
pressed into the gate direction by a coil spring incorpo- 
rated in an enclosed chamber, and if the pressure of the 
resin is increased over a certain value and overcomes 

eS r 9 J° rCe °' the COil Sprin 9' the sh "t°ff Pin 
moves ;,n the direction of the enclosed chamber to cause 
the gate to be opened. 

Furthermore, Japanese laid-open patent publica- 
hon Na 290021 of 1 986 describes a valve nozzle con- 
structed so that a ring having a circular hole is disposed 
in the intenor space of the nozzle head, a flow path is 
closed by causing the tip end of a spool to be engaged 
•n the circular hole, and this state is maintained by a 
pressing force of a coil spring engaged with the spool in 
the opposite gate direction When the pressure of the 
resin ,s increased over a certain value and overcomes 
the pressing force of the coil spring, the spool moves in 
he gate d.rection to cause a flow path to be formed be- 
tween the circular hole of the ring and a groove prepared 
at a part of the head of the spool. 

.«o«f„ UCh 3 , X l PB 35 described in ^e abovementioned 
iSTu ,a,d -°P en P atent Publication No. 163542 of 
J?VV ! diff,CU,ty ,ha ' molded P foduc,s ™ay be II- 

™l£ in the ViCini,y ° f the 9 a,e due to a 9reat 

residua, stress at the point where a resin path is closed 

Furthermore, when the resin is extruded through the 
gate with the resin path open, the resin moves straight 
along the space of the gate and advances, changing its 
flow direction to the cross direction when it is brought 
into contact with a metal mold. Therefore, in this con- 
structipn, the flow of resin around the gate may be wors- 
Gn©o. 

The general aim herein is to provide new and useful 
valve nozzle constructions, and in particular valve noz- 
zles which can be used to control flow of moulding resin 

tilTT 1° rGdUCe ,hS remainin 9 stress * the 
vicinity of a gate, by improving resin flow around the 

In one aspect we provide a valve nozzle in which a 
gate opening and closing mechanism consisting of a 
spool having a head portion at which an obturator e q 
of circular cross-section and a notched part are formed 
a shaft portion and an arrow feather shaped projection 

S2 f C °l SPrin9 WhiCh Presses ,he abovementioned 
spool in the direction opposite to the gate, is disposed 
in the interior space of a nozzle head attached to the tip 
end of a nozzle holder e.g. by screw mechanism, when 
the resin pressure is less than a certain fixed level the 



abovementioned spool is pressed by the abovemen- 
tioned coil spring in the direction opposite to the gate 
and the periphery of the obturator portion of the head 
portion of the spool is brought into contact with the inte- 
' nor wa of the gate of the nozzle head to cause the resin 
flow path to be closed, and when the resin pressure be- 
comes higher than a certain fixed level, the head portion 
of the abovementioned spool overcomes a pressing 

forceofthecoilspringandiscausedtoprotrudeoutward 
of he gate of the nozzle head, wherein a resin flow path 
is formed between the notched part of the head portion 
of the spool and the interior wall of the gate, thereby 
causing the resin flow path to be opened 

We have found that using such a construction for 
resin moulding it is possible to remarkably improve the 
resin flow ,n the vicinity of the gate and to obtain a mold- 
ed component which is rarely broken in comparison with 
molded components in which a conventional type noz- 
zle is employed. Thereby, the abovementioned theme 
can be solved. A moulding machine comprising such a 
valve is a further aspect of the invention 

Next, a further detailed description is given of the 
|nvention in compliance with the accompanying draw- 
ls The drawings show a preferred embodiment of the 
invention, in which: 



FIG. 1 is a cross-sectional view showing a state 
where the gate is closed, 

FIG. 2 is a cross-sectional view showing a state 
where the gate is open, 

FIG.3-A is an enlarged cross-sectional view of the 
gate portion when it is opened, 
RG.3-B is a sectional view taken along the line X- 
X in FIG.3-A, 

FIG.3-C is a sectional view taken along the line Y- 
Y in FIG.3-A. 
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40 „• . drawinflS ' 1 0 j s a nozzle head, 11 is a gate 

I!' S |n 022,eh0,der ' 13isasta 9«dportion, 14isasW 
way, 20 ,s a spool, 21 is a spool head portion, 22 is a 
spool shaft portion, 23 is an arrow feather shaped pro- 
jection of the spool, 24 is a notched portion of the spool 

48 52 ? 0rt, °": 25 iS 3 Side of the arrow ^ther shaped 
projection, 26 ,s the tip end of the arrow feather shaped 
projection, and 30 is a coil spring 

As illustrated in FIG. 1 and FIG. 2, nozzle head 10 
has gate 11 formed of two-staged circular holes at the 

so V 1 *? tnere ° f and is de tachably attached to the 
» tip end of nozzle holder 12 by a screw mechanism 

20 is a spool which is constructed of tip end head 
portion 21, intermediate shaft portion 22 and arrow 
feather shaped projection 23 disposed at the rear end 
Spool 20 is pressed by coil spring 30 in the upper right 
* direct™ of the drawing, wherein when the nozzle is 
closed the end portion of the side 25 of the arrow feather 
shaped projection 23 remains standstill in such a state 
where it is in contact with the staged portion 13 formed 
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at the nozzle holder 1 2. Furthermore, the tip end portion 
26 of the arrow feather shaped projection 23 of the spool 
20 is brought into contact with the slideway 14 formed 
at the front side of the staged portion 13 of the nozzle 
holder 12. Therefore, at the spool 20, its backward 
movement in its linear reciprocating movement is regu- 
lated by the staged portion 13 of the nozzle holder 12, 
and since the tip end portion 26 of the arrow feather 
shaped projection 23 is caused to slide along the slide- 
way 14, the spool 20 by the arrow feather shaped pro- 
jection 23 is able to make a linear reciprocating move- 
ment without any side sway. Thus, regulation of the 
movement of spool 20 prevents the head portion 21 of 
the spool 20, which is brought into contact with the inner 
circumferential face of the gate 11 , from being given an 
unfavorable force, wherein the head portion 21 can be 
prevented from being damaged. 

A construction that regulates the actions of the ar- 
row feather shaped projection 23 at the spool 20 may 
be adopted at the nozzle head itself. For example, such 
a construction may be employed, that a notched portion 
is provided at the rear end side of the nozzle head 10, 
and the surrounding of the tip end portion 26 of the arrow 
feather shaped projection 23 is inserted into the notched 
part so to be slidable. The notched portion provided at 
the nozzle head 1 0 may be constructed so as to have a 
feature of the slideway 14 at the nozzle holder 12, and 
if the notched portion is limited by attaching a cover-like 
member, which covers the rear end of the nozzle head 
10, it may substitute the feature of the staged portion 1 3 
at the nozzle holder 12. 

As described above, the mechanical elements to 
regulate the movement of spool 20 are limited to the re- 
lationship with only the nozzle head 1 0, wherein the ma- 
chining to produce a nozzle holder 12 does not require 
any staged portion 13 and slideway 14. The machining 
may be made remarkably simple. 

Although the arrow feather shaped projection 23 of 
the spool 20 is composed of three vanes, they may be 
of two or four, or more vanes. 

As shown in FIG. 3, the vicinity of the tip end of the 
head portion 21 of the spool 20 is circularly cross-sec- 
tioned and subsequently a notched portion 24 is formed. 
Therefore, with the nozzle closed, the outer circumfer- 
ence of the circularly cross-sectioned portion in the vi- 
cinity of the tip end of the head portion 21 is brought into 
contact with the interior wall of a circular hole of the gate 
11 to cause the resin flow path to be closed. Further- 
more, although three notched portions 24 are formed, 
they are not limited to this embodiment as far as the flow 
amount of resin and smooth movement (linear recipro- 
cating movement) of the head portion of the spool 20 
are secured. For example, since the resin is caused to 
move to the gate 1 1 while being turned by the existence 
of the coil spring 30, a blending effect of the resin can 
be secured, and in order that the turning motions of the 
resin at the gate 1 1 portion are not lost, the notched por- 
tion 24 may be formed to be spiral. 



When the resin pressure exceeds a certain fixed 
level, the gate direction force of the pressure compo- 
nents of the resin applied onto the spool 20 is made 
higher than the force given in the direction opposite to 

5 the gate according to the cross-sectional area of the 
shaft portion 22 of the spool 20, wherein if the pressure 
difference is set greater than the pressing force of the 
coil spring 30, the spool 20 is, as shown in FIG. 2, caused 
to move in the direction of gate 11 to the position where 

10 the arrow feather shaped projection 23 is brought into 
contact with the rear end of the nozzle head 10. In this 
state, as shown in FIG.3-A and FIG.3-B, a resin flow 
path is formed between the circular hole of the gate 11 
and the notched portion 24 formed at the head portion 

is 21 of the spool 20. 

When the resin pressure is set to be less than a cer- 
tain fixed level, the spool 20 is returned to the state il- 
lustrated in FIG.1, wherein the flow path is closed. 

The head portion 21 of the spool 20 carries out a 

20 linear reciprocating movement, and as shown in FIG. 2, 
the head portion 21 of the spool 20 slightly protrudes 
outward of the gate 11 with the resin flow path open, 
wherein a resin flow path is formed between the head 
portion 21 and the inner circumference of the gate 11 by 

25 the notched portion 24. 

Furthermore, a valve nozzle according to the 
present invention is constructed so that the tip end por- 
tion of the head portion 21 of the spool 20 protrudes out- 
side the gate 11. Therefore, in a case of molded com- 

30 ponents, the thickness of which is thin, a recess may be 
formed on a metal mold corresponding to the gate 11 
portion. 

According to a valve nozzle of the invention de- 
scribed above, since a part of the head portion 21 is 

3S caused to exist outside the gate 1 1 with the valve open, 
the flow of the resin in the vicinity of the gate can be 
remarkably improved, and in particular, the residual 
stress in the vicinity of the gate can be reduced by re- 
turning the resin in the notched portion 24 inside the gate 

40 11 when changing the resin flow path from OPEN to 
CLOSE. Therefore, it is possible to obtain molded com- 
ponents which are rarely cracked in comparison with 
molded components employing a conventional type 
nozzle. Thereby, the abovementioned theme can be 

4S solved. 

Furthermore, even though resin enters the mechan- 
ical parts since there is no part which slides in precision, 
the linear reciprocating movement of the spool 20 is not 
adversely influenced. Still furthermore, when the gate 
so 1 1 js closed, such an effect can be expected, by which 
resin filled in the metal mold does not reversely flow into 
the interior space of the nozzle head 10 by retraction of 
the head portion 21 which has protruded outward of the 
gate 11. 
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1. A valve nozzle having a gate opening and closing 
mechanism, comprising a spool having a head por- 
tion at which an obturator part and a recessed part s 
are formed, a shaft portion and a set of radially-pro- 
jecting vanes, and a coil spring which presses said 
spool in the direction opposite to the gate, disposed 
in the interior space of a nozzle head attached to 
the tip end of a nozzle holder via a screw mecha- w 
nism, whereby when the fluid pressure is less than 
a certain level, said spool is pressed by said coil 
spring in the direction opposite to the gate and the 
periphery of the obturator portion of the head por- 
tion of the spool is brought into contact with the in- is 
tenor wall of the gate of the nozzle head to cause 
the flow path to be closed, and when the pressure 
becomes higher than a certain level, the head por- 
tion of said spool overcomes a pressing force of the 
coil spring and is caused to protrude outward of the 20 
gate of the nozzle head, whereby a flow path is 
formed between the recessed part of the head por- 
tion of the spool and the interior wall of the gate and 
the flow path is caused to open. 

2. A valve nozzle as set forth in claim 1 , wherein the 
movement of said spool in its retracting direction 
(closing direction of the gate) is regulated by the end 
of one or more of said vanes of the spool being 
brought into contact with a limiting shoulder formed 
inside the nozzle. 
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3. A valve nozzle as set forth in claim 1 or 2, wherein 
a side sway is regulated in the spool movement by 
guiding engagement of a side edge portion of one 35 
or more of said vanes of the spool with a slideway 
formed inside the nozzle holder. 

4. A valve nozzle as set forth in claim 1 , wherein the 
movement of the spool is regulated by engagement 40 
of a side edge of one or more said vanes with a 
notched portion provided at the rear end side of the 
nozzle head. 

5. A valve nozzle as set forth in claim 4, wherein all 4s 
the mechanical elements for regulating the move- 
ment of the spool are related to only the nozzle 
head. 



6. 



A resin moulding machine comprising a valve noz- so 
zle according to any one of claims 1 to 5 for control- 
ling the flow of moulding resin into a mould 
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